Abstract. Behavioural observations and DNA fingerprinting were used to determine the relationship between male and female behaviours and levels of extra-pair paternity in the wheatear, Oenanthe oenanthe. Behavioural observations were consistent with the hypothesis that males attempted to ensure paternity by mate guarding, while pursuing extra-pair copulations (EPCs) primarily outside the fertile period of their pair female. The intensity of guarding varied with time of season and was greater at late nests. However, although males on territories with late nests also experienced high intrusion rates, the intensity of guarding was influenced more by the operational sex ratio (which was female skewed at early nests) than by intrusion rates per se. We suggest that early breeding males adopted a strategy of territorial defence to ensure paternity, as opposed to guarding their female directly (which late breeding males did), to capitalize on the increased opportunities to pursue EPCs in neighbouring territories. Females were less conspicuous than males in their pursuit of EPCs, were never seen off territory or observed to solicit extra-pair males directly, and rejected the majority of EPCs. The frequency of extra-pair paternity was 11% of 73 offspring, in 29% of 17 broods, and was not correlated with the intensity of guarding. Female cooperation appeared to be important for successful copulation, and extra-pair paternity is therefore likely to be a consequence of solicited, or at least accepted, EPCs. We discuss why females might have participated in EPCs. 1998 The Association for the Study of Animal Behaviour
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In birds, two main types of male 'paternity assurance' behaviours have been identified: (1) mate guarding, with the male remaining near his mate and following her during the fertile period (Beecher & Beecher 1979; Birkhead 1979) ; and (2) a high copulation rate, which typically occurs in species in which mate guarding is not possible during the fertile period (e.g. raptors and colonial seabirds; Birkhead et al. 1987; Birkhead & Lessells 1988; Hunter et al. 1992) .
Mate guarding is potentially costly to males in terms of time, energy and lost opportunities to pursue additional matings (Hohman 1986; Ridley & Hill 1987; Westneat et al. 1990 ). Males should, therefore, time their guarding behaviour to coincide with the peak in female fertility, and adjust the intensity of this behaviour according to the perceived threat to their own paternity (Møller 1987a; Birkhead & Møller 1992) .
Although paternity assurance behaviour is common in many bird species (e.g. Birkhead et al. 1987) , it is unclear to what extent such behaviour is effective in ensuring paternity. In species in which paternity assurance behaviour has been documented, extra-pair paternity can still occur, for example 17% in the chaffinch, Fringilla coelebs (Sheldon & Burke 1994) , 24% in the pied flycatcher, Ficedula hypoleuca (Gelter & Tegelström 1992) , and 35% in the indigo bunting, Passerina
